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Amines

A number of substrates in the diet, including secondary or ter-
tiary amines or amides, may interact with nitrite to form N-nitroso
compounds.  Foods, drugs, cosmetics, agricultural chemicals (e.g.,
pesticides), tobacco, and certain occupational settings are all
significant sources of nitrosatable amines and amides.  There is
an enormous variation in the rate at which these compounds are
nitrosated and the extent to which humans are exposed to them.  In
addition to exogenous sources of amines, nitrosatable amines such as-
dimethylamine and pyrrolidine are synthesized endogenouslyC  There
are only limited data on exogenous exposure to amines and on their
endogenous production. However, evidence indicates that sufficient
quantities of amines are present to participate in endogenous
nitrosation reactions and that nitrosation does occur when amines
and/or amides and nitrate and/or nitrite are ingested simultaneously.
The key factors that determine the extent of these reactions in the
stomach are the pH; the concentrations of nitrate, nitrite, nitro-
satable amines and/or amides; and the rate of nitrosation of the
amino compound.  In addition, the presence of modifiers (catalysts
and inhibitors) of nitrosation reactions will influence the extent
of in vivo nitrosation.

Chapter 6 contains discussions of the environmental distribution
of amines and certain modifiers of nitrosation reactions.

N-Nitroso Compounds |

Analytical methods are sufficiently sensitive to measure volatile
nitrosamines. Consequently, the levels of many of these compounds
in various environmental sources have been determined. By comparison,
very little is known about the occurrence and exposure of humans to
unstable and/or nonvolatile N-nitroso compounds.

Humans may be exposed to preformed nitrosamines in the environ-
ment via inhalation, ingestion, and dermal contact. Moreover,
nitrosamines and nitrosamides may be formed in the body from various
precursors.

Because large quantities of nitrosamines are formed in cer-
tain occupational settings and are present in tobacco and tobacco
smoke, humans may be exposed to high concentrations of these compounds
from these sources. For example, maximum exposure to N-nitrosodi-
methylamine (NDMA) at 440yg/day was estimated to occur in a leather-
tanning facility.  In one study of airborne concentrations in the
rubber industry, a maximum N-nitrosomorpholine (NMOR) level of
250 pg/m^ was found. At this concentration, daily exposure would
be 2,500 pg/day. Maximum exposure of humans to NDMA in a. rocket
fuel factory was calculated to be 260 pg/day. These figures are
maximum possible exposures estimated from area air samples; exposure
of workers could be approximately 10% of these amounts over an
8-hour day, depending on their activities.